We define and experimentally test a public provision mechanism that meets three basic ethical requirements and allows community members to influence, via monetary bids, which of several projects is implemented. For each project, participants are assigned personal values, which can be positive or negative. We provide either complete or only private information about others' personal values. This produces two distinct public provision games which are experimentally implemented and analysed for various projects. In spite of the complex experimental task, participants do not rely on truth-telling as an obvious and simple heuristic whose general acceptance would result in fair and efficient outcomes. Rather, they yield to strategic underbidding. Although underbidding is affected by projects' characteristics, the provision mechanism seems quite functional.
Introduction
Starting with the seminal work of Rapoport and Chammah (1965) on the Prisoner's Dilemma, the provision of public goods has been widely investigated in experimental settings. Generally, participants in a public goods game are asked to contribute to a public good that generates positive externalities for all those in the group of potential contributors, irrespectively of the actual amount contributed (Bergstrom et al., 1986) . In this kind of setting, the public good generates benefits to everyone. Furthermore, the size of benefits seems to positively affect the likelihood of contribution to the public good (see, for a review, Ledyard, 1995) . In an attempt to more closely reflect reality, both heterogeneity in the valuations of the good across different participants (e.g., Bagnoli and McKee, 1991; Rondeau et al., 1999) and negative spillovers were experimentally investigated (e.g., Andreoni, 1995; Sonnemans et al., 1998) . However, the type of spillovers originating in the public goods, either positive or negative, was kept the same for all participants. Our paper extends the framework of public goods games and experimentally investigates a fair procedure for the implementation of projects that may benefit one party but harm another party. Projects of this kind are frequently observed in the real world and may give rise to the so-called NIMBY syndrome.
1 As an example, the building of a new railroad may benefit the traders in the community but, at the same time, may damage the farmers whose land is needed to build the railroad.
Following , we label projects that may harm some and benefit others "mixed-feelings" projects. show that mixed feelings do not negatively impact the capacity of players to choose the most efficient project in a competition among a traditional public good and a more efficient public project raising mixed feelings. In other words, participants proved able to select the most efficient project, and where the project was not implemented, it could be attributed to co-ordination failure rather than to the presence of mixed feelings.
In the presence of mixed feelings, it is essential that the rules governing the choice and the allocation of the surplus from the project are fair. Güth and Kliemt (2011) elaborate an axiomatic characterisation of a procedurally fair institution that constitutes the game form that will be applied in this paper, like in . Individuals involved in decision-making within this institution are called on to bid on the provision of a set of projects, whose provision points are publicly known. Through their bids, participants state the maximum contribution they are willing to make to the project given the information they have available. The bids can also be negative and, if low enough, veto the implementation of the project. Assuming the common measuring rod of money for whatever the concerns are, fairness is intended with respect to the public and observable bids. The fairness condition implies that participants should get the same benefit with respect to their bids from implementation. The "status quo"
is maintained when the bids do not justify provision, whereas when bids render implementation justifiable, the most efficient set of projects is selected.
Compared to we investigate mixed feelings in a much richer experimental setting and bring the analysis closer to the field applications of a small community. 2 In our three-player setting there are seven alternative projects, whose costs are commonly known. Unlike , we do not focus on competition between traditional public goods and projects raising mixed feelings. Rather, we study how variation in induced values impacts bidding and provision. To elaborate, five different sets of personal values and costs (i.e., prospects) are constructed in order to test the impact of different personal values, of negative personal values, and of the social benefit generated by the bids.
According to our results, all these factors affect the general underbidding tendency and, in turn, the creation of surplus. We analyse the extent to which participants succeed in coordinating on the provision of the most efficient public project. Variance in personal values may explain failures to provide the most efficient project because it inhibits coordination around bids that ensure implementation. Evidence collected shows that in Prospect 4, in which all induced values are the same, the most efficient project has the highest implementation rate across all prospects. Thus, it seems that efficiency losses in the provision are, at least partly, due to differences in personal values.
In order to check how the difference between the sum of personal values and costs (i.e., social benefit) affects behaviour, we distinguish two information settings: in both, participants know the project costs, but in one they are aware only of their own personal values (private information setting), whereas in the other they also know others' personal values (public information setting). From evidence collected, we conclude that common knowledge of others' evaluations does not substantially impact bidding behaviour and project implementation.
When deciding how much to bid, participants seem to focus on their own evaluation of the projects.
The paper is organised as follows: Section 2.1 presents the theoretical basis (game format) underlying the experiment; Section 2.2 and Section 2.3 outline the experimental design and the behavioural predictions, respectively; Section 2.4 describes the procedure followed to conduct the experiment; Section 3 presents the results of the experiment; Section 4 discusses and concludes.
Method

The Game Format
Participants i ∈ N = {1, . . . , n} with n ≥ 2 are attributed personal values for each different combination (subset) S of a certain finite number of possible 4 measures Ω.
3 Personal values measure the pleasure or displeasure for each participant in case the subset is implemented. To illustrate this point, take the example of a community that is made up of families living in a block of flats.
A family living on the third floor will benefit more from a lift than a family living on the ground floor. In our experiment this will be translated in a higher personal value for the family living on the third floor.
Based on her personal values v i (S), each participant i ∈ N is asked to make a bid b i (S) for each possible subset. Each subset is associated with implementation costs (C(S)). 4 The overall benefit to the community (social benefit)
is captured by the difference between the sum of the personal values and the cost. Implementation, however, relies on bids rather than personal values. Only when the surplus, i.e. the sum of the bids minus costs, is non-negative, a project might be implemented. However, only the most efficient subset S * with respect to surplus, i.e. the subset maximising participants surplus
will be selected for implementation. Based on the bids and the surplus, each participant will be asked to make a payment.
If S * = ∅, denote by p i (S * ) the payment required from each i ∈ N . The payoff π i for participant i will be defined as the difference between her personal value and her payment for the selected subset:
Three axioms determine the game format.
Axiom 1 Efficiency with respect to bids
The sum of all participants' bids for a certain subset of measures must be 3 Framing different projects S as different non-empty subsets is one possibility to generate different project alternatives S. In our experiment we quite arbitrarily define different alternatives S rather than deriving them as such subsets of single projects which may be substitutes or complements.
4 Costs could be negative, for example, when implementation is generating revenues rather than costs. However, this possibility is neglected here. 5 equal or higher than the costs of that subset; otherwise, the subset is not implemented. Only one subset S * is selected among those for which the bids at least cover the costs, namely the one with the highest surplus.
Axiom 2 Cost balancing
The sum of all payments for the chosen subset S * should cover the costs.
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Axiom 3 Equal payoff with respect to bids
The difference between the bid and the actual payment, i.e., the players' payoff with respect to bids, must be the same for all participants. From these axioms it follows that the payment is given by the bid minus an equal share of the surplus. When bids do not cover the costs for any subset, then no subset will be implemented and participants incur no payment so that their payoffs are zero.
Otherwise, for the selected subset S * the payments are computed as follows.
Axiom 3 implies
for all i ∈ N , what shows that bids serve as upper bounds for payments.
The final payment is defined by the bid minus an equal share of the surplus.
Thus, it does ultimately depend on the voluntary bids of the players.
Experimental Design
In the experiment, we are interested in studying how variations in the personal values affect bidding behaviour with respect to a baseline "prospect". Each prospect contains the costs (C) and personal values (v 1 , v 2 , v 3 ) for each of 5 One could allow for taxing or subsidising public provision; for example in the form of
for some given c ∈ R. As for negative costs, this possibility is neglected here.
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seven subsets of measures. Hereafter, for simplicity, we refer to each subset of measures as a project. Table 1 is implemented. When a project is implemented, the payoff π i of participant i is given by the difference between her personal value and her bid minus an equal share of the surplus created by the bids for the implemented project:
[ Table 1 about here]
The values in prospects from 2 to 5 in Table 1 (AB and BC ) generate high social benefits, with project BC being the most efficient in terms of social benefits, and AB being the second most efficient, with a social benefit equal to the highest social benefit in the other prospects.
Two alternative experimental treatments were implemented in a betweensubjects design, with both providing commonly known costs. In one condition participants were informed only of their own personal values (Private information). In the alternative condition participants were informed also of the 7 personal values of the other two in the group (Public information). In the latter participants are aware of the social benefits.
Behavioural Predictions
The institution we experimentally investigate is based on three axioms leading to a fair and efficient outcome with respect to bids. Fairness is defined with reference to the bid (procedural fairness); it can lead to different payoffs per participant, i.e., it does not necessarily lead to fair and efficient actual outcomes.
However, if all participants bid their personal values, the payoffs are equal.
Thus, general truth-telling would generate a "fair and efficient outcome" both with respect to bids and with respect to personal values. Hence, this is a possible benchmark to start from. The same outcome would be achieved if all participants under-or overbid by the same amount; this, however, seems rather unlikely. Hence, bidding exactly personal values seems to be the focal "fair" benchmark and a natural heuristic in such a complex experimental scenario.
However, bidding personal values is in general no (Nash) equilibrium. 6 If in Table 2 all bid their personal value this leads to a payoff per person of 6. However, in this situation, there are incentives for unilateral deviation and therefore, general truth-telling is not an equilibrium.
[ Table 2 about here]
The bids determine the allocation of the social benefit in case of implementation, but not its size. In Table 2 , where all participants bid their personal values, the payoffs are 6 for each participant (i.e., 1/3 of the surplus). Looking at Participant 1 (the same is true for the others), she has an incentive to lower her bid. If she lowers her bid from 12 to 0, the project would still be implemented but she would earn more, namely 12+2=14 instead of 6. Hence, underbidding leads to a larger payoff, taking other participants' behaviour as given. However, Participant 1 can do even better by bidding -6. In this case, 6 Exceptional cases are when personal values add to the costs.
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she would get all the social benefit. This clearly demonstrates that truth-telling is usually weakly dominated and that one should expect strategic underbidding (bid shading), similarly to what happens in experimental first-price auctions (Kagel, 1995) .
More fundamentally, the experiment is as an exploratory study of a fair and efficient institution. The key objective is to learn about bidding behaviour in the institution and to verify whether applying the proposed mechanism provides the project that delivers the highest social benefit. We assume that participants will take their personal values as a reference for their bids. It is reasonable to expect underbidding, as this would increase the participant's payoff (see also ; by contrast, overbidding is quite unlikely as it would decrease the participant's payoff in case of project implementation and can even lead to negative payoffs. The extent of underbidding can hardly be predicted before running the experiment, although we expect that knowing other partici-
pants' values will affect bidding behaviour. In the private information setting, participants only know their own personal value and the project cost; in the public information setting they have, in addition, information about the other participants personal values. Knowledge of other participants' values enables them to calculate the social benefit of each project, which renders implementation of the most efficient project more likely. We expect higher implementation rates of the most efficient projects in the public than in the private information setting.
However, the ability of participants to coordinate on the most efficient project in the absence of communication may be complicated by several factors.
In the public information setting, their ability to compute the social benefits and to coordinate around bids that ensure implementation is likely to be re- We expect that the size of personal values influences bidding behaviour.
However, the magnitude and direction of its effect could not be predicted prior to the experiment. Prospect 2 was specifically designed to shed light on the effect of the size of personal values.
Participants and Procedures
The Experiment was run in Jena (Germany) at the laboratory of the Max Planck Institute of Economics. Participants were recruited among students 10 of the Friedrich Schiller University of Jena using the ORSEE system (Greiner, 2004) . The computerised experiment was programmed and conducted using the z-Tree software (Fischbacher, 2007) . A total of 57 participants took part in two experimental sessions, with 30 participants in the public information condition and 27 in the private information condition.
Upon their arrival at the laboratory, participants were randomly allocated to cubicles inhibiting interaction with other participants. Each participant received written instructions and was invited to read them privately. After that, a member of staff read the instructions aloud and participants were given the opportunity to privately ask staff members for clarifications. The experiment started only after each participant had answered a control questionnaire checking for their understanding of the instructions.
Each participant in the experiment was exposed to all prospects and to all personal values of Table 1 over 15 independent rounds. 7 During the experiment participants received no feedback (about the project implemented or bids of others in the group). At the end of the experiment, one of the 15 rounds was randomly selected for the final payment and participants were informed about the project that was implemented and their payoff for that project. Payoffs in the experiment were added to a e5 show-up fee and payments were privately dispensed in cash at the end of the experiment. In the instructions, participants were remembered that earnings in the experiment could be negative. In case of negative earnings, the following procedure is followed: first, the show-up fee is used to cover the losses; second, when losses are bigger than the show-up fee, the participant could choose to pay the difference with her pocket money or to take part in a boring task (i.e., computing the frequency of letter "t" in a text).
The length of the task is proportional to losses not covered by the show-up fee.
7 A series of Wilcoxon Rank Sum tests reveals that rounds based on the same prospect can be pooled together. The same pattern of choices emerging for the private information condition is observed also for the public information condition. 
Results
Bids
Bids and Personal Values
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A series of Wilcoxon Signed Rank tests highlights some significant differences in relative deviations across distinct prospects. In the private information condition, underbidding is stronger for Prospect 2 than for all other prospects (all p-values < 0.05). In the public information condition, stronger underbidding is observed for Prospect 2 than for all other prospects (all p-values < 0.05), but Prospect 1 (p-value=0.171).
From Figure 3 it is obvious that truth-telling (in the sense of bidding personal values throughout) is hardly ever observable. Thus, hoping that in such a complex experiment one will rely on truth-telling as a simple and obvious heuristic cannot be confirmed. Rather, participants seem to recognise the underbidding incentives of the mechanism.
Implemented Projects
The analysis above shows that participants tend to post bids that are lower than their personal values. Behaviour of this kind negatively affects the creation of surplus and may endanger the implementation of projects. Figure 4 provides a comparison between the average surplus and the social benefit of each project in the two information conditions.
[ Figure 4 about here]
As Figure 4 shows, the strong underbidding observed in the experiment negatively affects the creation of a positive surplus, even for projects delivering positive social benefits. In terms of surplus creation, no major differences are observed between the public and private information conditions. To complement the analysis of surplus creation, Table 3 reports on the frequency of implementation of each project. The frequencies in the table are computed taking into account all possible combinations of bids collected for that project in each round, irrespectively of the group to which participants belonged.
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[ Table 3 about here] Table 3 shows that for each prospect, the project delivering the highest social benefit is the project most frequently implemented, both in the public and private information conditions. The highest frequency of implementation for the socially most desirable projects is registered in Prospect 4, for both information conditions. In contrast, the lowest frequency of implementation for these projects is registered in Prospect 2 and in Prospect 5 for the private and public information condition, respectively. As regards difficulties to implement any project, the highest rate of failure is registered in Prospect 3 for both information conditions. When comparing the frequency of implementation of the most efficient project across information conditions, no significant differences emerge (Wilcoxon Rank Sum tests, all p-values > 0.255).
10 Similarly, no significant differences are observed when comparing the failure of implementation frequencies for all projects across the two conditions (Wilcoxon Rank Sum tests, all p-values > 0.289)
9 Given that the participants did not receive any feedback during the experiment, groups do not affect choices over the course of the experiment. Consequently, a better measure of project implementation is obtained by taking into account all possible combinations of bids for a given project in a given round and not only the bids in each group of three participants. This implies that, in each round and for each project, 10 3 and 9 3 triplets of bids are obtained in the public and private information conditions, respectively.
10 To warrant independence of observations, we computed the frequency of implementation of the socially most desirable projects at the group level for both information conditions. The difference in the central tendencies of the distributions thus computed was then tested with the support of a non parametric test. The same procedure was followed for the other tests reported in this section.
The comparison of implementation frequencies of the most efficient project across prospects highlights some significant differences. In the public information condition, we register highly significant differences when comparing Prospect 2 to Prospects 3 and 4 (Wilcoxon Signed Rank test, p-values equal to 0.031 and 0.021, respectively). Weakly significant differences are registered when comparing Prospect 4 to Prospect 1 and Prospect 5 (Wilcoxon Signed Rank test, p-values equal to 0.065 and 0.051, respectively). In the private information condition, we register a weakly significant difference when comparing Prospect 3 to Prospect 4 (Wilcoxon Signed Rank test, p-value equal to 0.072).
Regression Analysis
The descriptive analysis reported above underlines some patterns of behaviour with respect to bidding and project implementation. 11 The dependent variable is regressed on the following explanatory variables: Personal.value is the personal value assigned to a subject for the project; Project.cost is the cost of the project; Personal.values.SD is the standard deviation of personal values for the project considered; Personal.value.NEG is equal to 1 if the personal value is negative, and is equal to 0 otherwise; Soc.benefit is the social benefit and measures the efficiency of the project; Public.info is equal to 1 for the public information setting, and it is equal to 0 for the private information setting;
Round, indicates in which of the 15 rounds choices were made. In addition to main effects, some interactions between explanatory factors are considered in the regression, with particular attention paid to the impact of public information. Finally, Prospect # provides us with a control on the prospect in which bids were collected.
[ Table 4 about here]
The regression output reported in Table 4 
Discussion and Conclusions
Based on three intuitive requirements for an ethically desirable mechanism to regulate public provision, we have derived a common game format. One could claim-using jargon of social psychology-that this game format is procedurally fair. As for procedurally fair sports contests, one can hope that this crowds-in material opportunism in the sense that the parties involved are mainly motivated by their own material, here monetary, incentives. Although truth-telling would seem an obvious simple heuristic to pursue own material interest, this is hardly ever observed. Rather, nearly all participants understood the incentives for strategic underbidding and yielded to them. benefits. Some inefficiency due to the difficulties to coordinate underbidding had to be expected since the mechanism, as characterised by the three axioms, is not incentive-compatible. Nevertheless, large social benefits serve as a safeguard by allowing provision even when community members underbid. We conclude that our experiment reveals some surprising practical functionality of the proposed implementation process: the mechanism guarantees citizen sovereignty in public provision, similar to what happens for private goods.
A Instructions (Translated)
Welcome to this experiment! You will receive e5.00 for showing-up on time.
We kindly ask you to read the instructions carefully. Communication with other participants is not permitted during the experiment. If you have doubts or if you want to ask a question, please raise your hand. An experimenter will come and answer your question. Please switch off your mobile phones. If you do not comply with these rules, we will have to exclude you from the experiment and you will not get any payment.
How much you are going to earn will depend upon your decisions and also upon decisions of other participants. Both your choices and choices of the others will remain anonymous and will never be associated to your name.
During the experiment, all monetary amounts are expressed in ECU (experimental currency units) and not in Euro. At the end of the experiment 1 ECU will be exchanged with 1 Euro.
In the experiment you are matched with two more participants whose identity will not be revealed. The three participants in a group are called Participant 1, Participant 2, and Participant 3. You will be told whether you are Participant 1, Participant 2 or Participant 3 in the upper right-hand corner of the screen.
The experiment extends over 15 rounds. At the end of the experiment, only one of the 15 rounds is randomly drawn to compute your actual earnings in the experiment.
The interaction in each round
In each of the 15 rounds, 7 projects with their corresponding costs and personal values are going to be displayed on your screen. The structure of the screen is the same in each round, but the costs and personal values associated with the different projects may vary in each round. Of the seven projects three are single projects and four are combinations of single projects. For each project you are given information about the cost associated with its implementation and about your personal evaluation of the project. The evaluation of the project is a positive number if you gain from its implementation and a negative number if you suffer a loss from its implementation. This number is called personal value (V i ). [Public Information only] You are also informed about the personal values of the other two participants in your group. Based on the information you are given, you are requested to submit a bid (b i ) for each project. Your bids and the bids of the two other participants in your group determine your payoff. Bids can be expressed only as integer values, either positive or negative (for example: ...,-1, 0, 1,...).
Payoffs
The surplus of each project is defined as the difference between the sum of the bids for that project by the three participants in a group (b 1 + b 2 + b 3 ) and the cost of that project (c). Thus, the surplus is given by the formula
The project with the highest non-negative surplus is implemented. If the highest surplus is negative, no project is implemented and your payoff will be 0 ECU.
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When a project is implemented, the earnings of a participant are determined as follows:
• You receive your value (V i ) for the chosen project plus one third of the surplus of the chosen project (S/3)
• From this we subtract your bid for the chosen project
• Therefore you earn in total:
The following is an example of the kind of computer screen you will see during the experiment:
In the Public Information condition the values of the other participants are displayed on the screen.
Suppose you are Participant 1 and consider your choice for project A. If the project were implemented, it would cost 15 ECU. You have a negative personal value for the project (-12) . If the project were implemented, you would suffer a damage of 12 ECU. You must bid for the project. The amount you bid is relevant for the implementation of the project and for the amount you will have to pay or you will receive if the project is implemented. Suppose that the overall surplus of this project amounts to 30 ECU and that this is the highest surplus. This means that Project A is implemented. Each participant gets an equal share of the surplus thus, each member of the group receives 10 ECU. If you bid -14 ECU for the project, your payoff is calculated as follows: -12 + 10 -(-14) = 12. It is made up of the following elements: in your role as Participant 1, you will suffer a damage of V 1 = -12 ECU from project A, your share of the surplus is 10 ECU and you have bid -14 ECU. Since 1 ECU equals 1 Euro, you would earn 12 Euro.
As a second example, suppose that Project B had the highest surplus and is, thus, implemented. Assume, furthermore, that the overall surplus of the project 22 is 6 ECU. If your bid was 13 ECU, your payoff will be 13+2-13=2 ECU. You will have to bid for all seven projects in the column "My bid".
It can be the case that the payoff for one or more participants is negative. However, this can only occur if the participant submits a bid that is higher than his personal value, that is b i > V i (for instance, when the personal value V i for the project is 17 and the bid bi is larger than 17 or when the personal value V i for the project is -10 and the bid b i is larger than -10). If you submit a bid equal to your personal value or lower, you cannot get a negative payoff. If you, nevertheless, get a negative payoff, this will be dealt with in the following way:
• first, the amount you lose will be deducted from the 5 Euro that you receive for showing-up on time
• if your negative payoff exceeds 5 Euro, there are two alternatives. The first is that you pay the difference out of your own pocket. The second is that you carry out an additional task before you leave the laboratory to make up for the remaining difference. This additional task consists of looking for a specified letter in a longer text and counting the number of times it occurs. You will get 1.00 Euro for each sentence that you process correctly. Please note that the task is for settlement of potential negative payoffs only. Under no circumstance is it possible to carry out the task to increase a positive payoff.
Final payment
At the end of the experiment, one of the 15 rounds is randomly drawn for payment.
You are going to be informed about:
1. the project which was implemented in that round (if any);
2. the surplus of the project; 3. your own bid;
4. your personal value;
5. and your payoff.
This information will only be displayed for the round that was randomly drawn. You will not be given any information on the bids of the other members of your group or on whether any project was implemented in the other rounds.
The payoff in the randomly drawn round is converted in Euro (for example, 15 ECU are 15 Euro). Your earnings will be privately paid in in cash, so that no other participant will know the size of your pay-out. 
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B Tables
Subset C(S) v1(S) = b1(S) v2(S) = b2(S) v3(S) = b3(S) Social Benefit Surplus 3 i=1 vi − C(S) 3 i=1 bi − C(S
